Isolation and characterization of a Mr = 38,000 protein from differentiating smooth muscle cells.
In culture, vascular smooth muscle cells grow and form a confluent monolayer of cells. Under appropriate conditions, regions of the monolayer can be induced to draw away from the substrate and form multicellular nodules. The ultrastructure of the cells in the nodules appears to be similar to that of differentiated smooth muscle cells. The process of nodulation is associated with the synthesis of a unique protein whose molecular weight is estimated from gradient gel electrophoresis to be 38,000 (38-kDa Protein). The protein is secreted into the culture medium and can be detected either by metabolic labeling or by staining with Coomassie Blue. Partial purification of 38-kDa Protein was achieved using affinity chromatography. The protein is adsorbed to heparin-agarose, but not to gelatin-agarose. The concentration of 38-kDa Protein in nodular conditioned medium is estimated at 1.9 micrograms/ml and less than 0.01 microgram/ml in conditioned medium made from monolayer cells. The presence of 5% fetal bovine serum in the labeling medium does not affect 38-kDa Protein synthesis. Cross-reactivity with fibronectin was evaluated using polyvalent antibodies to 38-kDa Protein. The 38-kDa Protein is not antigenically related to fibronectin. Furthermore, we establish that the protein is not qualitatively influenced by the presence of ascorbate (50 micrograms/ml), beta-aminoproprionitrile fumarate (50 micrograms/ml) heparin (10 ng/ml), or fibronectin (20 micrograms/ml) in the culture medium. We find that the added components neither suppress 38-kDa Protein synthesis in nodular cultures nor enhance 38-kDa Protein synthesis in monolayer cultures. The 38-kDa Protein is not detected in either monolayer or nodular cell layers and appears to be a secreted protein. Its appearance in nodular conditioned medium during nodulation suggests a relationship with that process.